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RArKGROUN" OF THE INVENTION: 

1 . Field of the invention: Class 285/238/239/242 

2. Discussion of the prior art : 

Of the literally millions of air hoses in use today, the overwhelming 
majority are employed indoors and are not germane to this discussion except 
to state that these indoor hoses are generally for air tools in a system having 
a compressed air tank complete with gravity water collection and drain 
cocks to blow water out of the system, sophisticated air-driers, oilers and 
other accoutrements to protect and assist the air tools. Being indoors and free 
of water, no need exists nor thought given to freeze protected couplings. 
Moreover an examination of prior art in coupling patents per se, finds much 
focus on insuring the coupling stays coupled but no focus on freezing. 



Indoor systems notwithstanding, there are more than a hundred 
thousand minimalist automobile tire inflator machine systems located 
outdoors, primarily at service stations and convenience stores, and used by 
customers year round, night or day , summer or winter, in the order of one 
billion times per ye*. It is that during winter and intermediate seasons when 
the outdoor temperature drops below freezing, water vapor introduced m the 
compression process will condense inside the hose and gravitate to the end 
of the hose assembly there to freeze and block the tiny airways of the metal 
hose coupling or attached tire filling nozzle. This condensate water travels 
within the system in two forms, liquid driven by gravity and vapor by vapor 
pressure which seeks the coldest component of a closed system. The two 
forms must thusly be separately addressed. 
»„nrr~r.VR AND ADVANTAGES ™ ™F INVENTION: 
This perennialfrozen condensate phenomenon has plagued the tire mflator 
machine industry without relief from any known device, technology, or 
technique, sinco the industry's inception some 20 years ago. Tmy balls of 
ice smaller than SB's cause countless customer complaints, countless dollars 
of expense and countless wasted hours of time servicing this evanescent but 
inescapable phenomenon. The improved freeze-free coupling simple as ,t ,s, 
may well eliminate more than half of all winter and transition-season servrce 
problems. 

SUMMARY O p T » F INVENTION: 

While the certainty of both water vapor and water condensation ms.de 
«he compressed air tire inflator system is by definition inescapable, the 
control of the actual water flow is possible, as is insulating it agamst 
freezing The water is isolated from cold metal surfaces first by trappmg the 
condensate in a safe retaining reservoir within the hose. As previously crted, 



a ball of ice smaller than a BB can totally block the air system. Whrle the 
compressed air within the hose generally has less than five BB's of potential 
water the reservoir as proposed has over-kul room for fifty BB's. Secondly, 
by insulating the internal airway of the coupling with a non-metalhe tube 
liner insures that if water does enter the cold coupling, it is less hkely to 
freeze 

Water vapor unlike water per se, is immune to this reservoir trap and 
will migrate inexorably through the hose, floating airborne through the 
reservoir, through the coupling, to the cold mass ofthe filling nozzle.Ttas 
migration is countered in two steps, first, by the aforementioned insulaung 
tube finer in the coupling airway and secondly, by sealing the msulating rube 
itself against vapor migration with a spring-biased stop-valve. The stop- 
valve is forced open by compressed air wfren the system is in operatton 

allowing air to flow. . 

There are four additional features ofthe coupling, the first of winch ts 
when the hose has been hung up on its off-duty hook or lying on the ground 
on an angle, water can drain down into the coupling, a permanent sloptng- 
t0 p eap in the forward end ofthe insulating tube directs water oozmg down 
the hose and dnpping onto it onto the sides ofthe water reservoir where .« 
collects. Secondly, the insulation tube extension creates a water level wen as 
it were, inasmuch as the location of multiple air inlet holes set the level of 
fullness the draming water must reach to enter me tube. If no, much water ts 
in the hose, if s all trapped in tire hose outside tire tube and no harm done 
Thirdly a tinn-wall sleeve inserted as a metal extension onto the end of tire 
insertion barb and into the water reservoir serves as a metal-wall heat sink to 
absorb and conduct residual heat from collected water to the mass ofthe 
metal coupling, prompting tire water to freeze there in tire sink instead of 



causing mischief inside the coupling. And lastly, not one, but at least four air 
inlet holes in the insulating tube extension preclude the system being shut 
down by ice blocking any single inlet hole. 
DESCRIPTION OF THE D RAWINGS: 

Figure 1: A cutaway elevation view of the coupling installed on a 
conventional air hose showing the reamed ID section, airway liner tube, 
spring biased stop-valve, in-line heat sink and multiple air inlets. 
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DESCRIPTION OF THE IN VENTION: 

Coupling body 1, insertion barb 2, threaded end 3, wrench lands 4 and 
compression sleeve 5 are components of both the invention and a standard 
off-the-shelf hose coupling deviating only in that the OD and ID of the 
proposed hose insertion barb 2 are significantly larger, and the compression 
sleeve 5, normally ending at the end of the insertion barb, is longer to protect 
the thin-wall water reservoir cavity 10. By like measure, outside rubher 
membrane 6, steel braid 7, interior rubber membrane 8 and airway 9 are 



identical to that of most popular off-the-shelf braided hoses, exeept that the 
ID of the hose has been precisely reamed larger to accommodate the 
aforementioned larger insertion barb OD 2, and secondly, to insure that a 
thin layer of the interior rubber membrane 8 remains to protect the steel 
braid against condensate water and internal rusting. The hose airway >s 
reamed further to a certain depth to create a cavity 10 beyond the end of the 
insertion barb. It is possible to employ an air hose having a larger ID 
negating the need to ream out the end, but the largerhose is more expens.ve, 
heavier and harder for the customer to use. Reaming out a VT hose as 
discussed above is not difficult and is the preferred technique. Before 
inserting the coupling insertion barb into the reamed hose, a non-metalhc 
to-wall plastic tube 11 is slipped snuggly into the coupling anway as an 
insulating liner. The liner tube flared 12 at its exterior end, extends thru the 
coupling and into the water reservoir cavity 10. The tube has four transverse 
air inlet holes 13 through its wall near its forward end, each of the four holes 
having approximately the same area as the single airway of an off-the-shelf 
insertion barb. The forward end of the tube, beyond the transverse holes, > 
fitted with a sloping-roof cap 17. A thin-wail metal rube 16 affixed snuggly 
on the insertion barb serves as a heat smk extension into the reservotr cavrty 
10. Lastly a vapor-stopper ball 14 and positioning spring 15 is seated wrthin 
the tube. 

p a MTFIC ATIO MC »v««f«W. OF TWF, INVENTION; 

While the above descriptions of my preferred embodiment contams 
many specificities, these shouid not be construed as limitation on the scope 
. of the invention, but rather as an exemplification of one preferred 
embodiment thereof. Many other variations of virtuaily every concept or 
component defined are possible, accordingiy the scope of the invents 



should be detennined not by the embodiment illustrated but by the appended 
claims and their legal equivalents 
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